A new and more comprehensive methodology for reporting outcomes after radical prostatectomy (RP) has been proposed: the so-called pentafecta. However, no prior studies reported intermediate-and long-term pentafecta outcomes after laparoscopic RP. We collected prospectively the clinical data of 170 consecutive patients with a minimum 60-month follow-up undergoing laparoscopic RP for clinically localized prostate cancer. International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form and the Sexual Health Inventory for Men score were used to evaluate the functional outcomes. Logistic regression was used to perform univariable and multivariable analyses. Sixty months after surgery, a pentafecta outcome was achieved by 124 patients (72.9%). On univariable regression analysis, patient age at surgery (P<0.001), body mass index (P=0.031), pathological T stage (P<0.001) and prostate volume (P=0.003) were significantly associated with pentafecta rates. On multivariable analysis, only patient age at surgery (odds ratio 0.95; P=0.006) and pathological T stage (odds ratio 0.82; P<0.001) were independent predictors of pentafecta rates. Using validated questionnaires to assess functional outcomes, for the first time, we evaluated pentafecta outcomes at 5 years after laparoscopic RP. This approach may be beneficial and could be used when counseling patients with clinically localized prostate cancer.
Although radical retropubic prostatectomy remains the gold standard for the treatment of localized prostate cancer, laparoscopic radical prostatectomy (LRP) is now an attractive alternative to open prostatectomy, offering significant advantages in terms of a higher percentage of early catheter removal and reduced blood loss [1, 2] . Historically, the ideal outcome of radical prostatectomy has been measured by achievement of the trifecta rate, which denotes the concurrent attainment of continence and potency with no evidence of biochemical recurrence (BCR) [3] . However, in the prostate-specific antigen (PSA) era, prostate cancer is frequently diagnosed in younger and healthier patients who have higher expectations from the advanced minimally invasive surgical technologies [4] . Mere trifecta is no longer an ideal outcome measure to meet the demands of such patients [5] .
Recently, Patel et al. proposed a new and more comprehensive methodology for reporting outcomes after radical prostatectomy: the so-called pentafecta. In the pentafecta rate, complications and surgical margin status, along with the three major outcomes classically reported in trifecta rates (continence, potency, and BCR-free survival rates) were included [6] . However, to our knowledge, no prior study has prospectively evaluated pentafecta outcomes at 5 years after LRP.
The purpose of the present study is to evaluate the pentafecta outcome and its preoperative predictors in a series of consecutive patients who underwent bilateral nerve-sparing LRP.
Patients and methods
Patients. From June 2002 to June 2011, 712 consecutive patients underwent LRP by a single experienced surgeon (X.G.). Following institutional review board approval, the data were prospectively collected into a database. Informed consent was obtained from each patient prior to enrollment in the study. For the present study, we extracted all 434 consecutive cases that had a minimum follow-up of 60 months. Once we excluded those patients who underwent non-nerve sparing LRP, and those who did not fill in the International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form (ICIQ-UI SF) or the Sexual Health Inventory for Men (SHIM) score ≤ 21, 170 patients remained for the present analysis.
Surgical procedure. LRP was performed using the Montsouris technique, with some modifications by us [7] . In brief, the bilateral endopelvic fascia of the prostate is dissected longitudinally toward the apex and puboprostatic ligament section. When the bladder neck is transected and its posterior wall opened, the vas deferens and seminal vesicles are dissected carefully to avoid injury to the pelvic plexus. The Denonvilliers' fascia is exposed and opened, and the posterior plane of the prostate is created and extended to the apex of the prostate. The lateral vascular pedicle of the prostate is then dissected using a harmonic scissors. A sharp scissor is used to cut the anterior aspect of the urethra close to the prostate apex. Preservation of the neurovascular bundles was performed using an intra-fascial technique [8] .The following criteria were used to define prostate cancer patients in whom pelvic lymph node dissection was performed because of a high likelihood of nodal disease: PSA ≥ 20 ng/ml, biopsy Gleason score ≥ 8, or clinical suspicion of lymph node metastases [9] .
Patients were suggested to use phosphodiesterase type 5 (PDE5) inhibitors at least three times a week until return of sexual function. No patients performed penile rehabilitation with prostaglandins injections or vacuum device.
Hisopathologic analysis. All surgical specimens were inked, and the prostate then sliced in entirety. The apex and bladder-neck cones were sectioned in the sagittal plane. The remaining portion was sectioned transversely at 4-mm intervals. Positive surgical margins (PSMs) were defined as the presence of tumor on the inked surface of the specimen [7] . All specimens were examined by a single pathologist and histopathologic staging was performed according to the 2002 TNM system [10] .
Definition of BCR, continence, potency, complications, and pentafecta rate. BCR was defined as two consecutive PSA levels of >0.2 ng/ml after LRP [11] . Postoperative follow-up comprised a clinical exam and PSA levels at 3, 6, 9, and 12 mo; and then at every 6 mo subsequently. In these cases of BCR, salvage therapy was administered based on the decision of the attending urologist.
Urinary continence and potency were evaluated using the ICIQ-UI SF and the SHIM questionnaires, respectively. Patients completed the questionnaires before and 60 months after LRP. All of the patients reporting 'no leak' for the question 'How often do you leak urine?' on the ICIQ-UI SF were defined as continent [12] . Those patients with a SHIM score ≥22 were considered as potent, regardless of the use of PDE5 inhibitors [13] .
Complications occurring during the surgical procedure or within 3 mo after LRP were recorded and classified according to the modified Clavien grading system [14] . Patient comorbidity was evaluated using the Charlson comorbidity index score [15] .
Outcomes included in the evaluation of the pentafecta rate were complications and surgical margin status combined with the three outcomes classically reported in the trifecta (continence, potency, and BCR-free survival rates). Only those patients who met all criteria were considered to reach the pentafecta. Success in each of the parameters was defined as: absence of perioperative complications (grade 0 on Clavien grading system), negative surgical margins, and achievement of trifecta outcomes (continent, potent, and BCR-free survival).
Statistical analysis. Continuous parametric variables were reported as the mean value ± standard deviation (SD) or as the median values and interquartile range (IQR). Mann-Whitney U-test and chi-square tests were used to compare continuous and categorical variables as appropriate. A logistic regression model was used to perform univariable and multivariable analyses. A two-tailed test with P<0.05 was considered statistically significant. All statistical tests were performed using SPSS v. 16 .0 (SPSS Inc., Chicago, IL, USA). Table 1 summarizes the clinical data on the 170 patients evaluated. In total, lymphadenectomy was performed in 23 of 124 patients achieving pentafecta and 9 of 46 patients not achieving pentafecta (18.5% vs 19.6%, P>0.05). There was no statistically significant difference in the median number of removed lymph nodes (8.7 vs 9.3, P>0.05). No positive findings were present in all removed nodes. The median follow-up of the whole cohort was 71 months (range 60-112). Sixty months after LRP, 165 patients (97.1%) were continent and 128 (75.3%) were potent. Eighteen patients (10.6%) had either salvage hormone therapy (n=10, 5.9%) or radiation therapies (n=8, 4.7%) for PSA relapse. The overall trifecta rate in our study, at 60 mo, was 79.4%. The most common reasons for not reaching the trifecta were impotence, followed by BCR. On the whole, a pentafecta outcome was achieved by 124 patients (72.9%). Those patients who achieved a pentafecta outcome were significantly younger than those who did not (61.5±5.8 vs 65.2±6.3 years, respectively; P=0.003); they also had a lower body-mass index (BMI) (23.4±3.3 vs 25.2±3.1, respectively; P=0.017), a lower pathological T stage (P=0.001) and a lower median prostate volume (35 vs 37 ml, respectively; P=0.007) ( Table 1) . (Table 2) .
Results

Discussion
In the present study, based on the use of validated questionnaires to assess functional outcome, we found that 72.9% of our patients undergoing nerve-sparing LRP reached the pentafecta outcome 60 months after surgery. Moreover, patients' age at surgery and pathological T stage were independent predictors of pentafecta rates on multivariable analysis. Although the primary goal of radical prostatectomy is the complete extirpation of the primary tumor, patients' satisfaction could be negatively affected by the presence of urinary incontinence, impotency, or both in the postoperative period. Thus, there is a need to include both oncological and functional outcomes in the assessment of success after radical prostatectomy, as was initially reported by Salomon et al. in 2003 [16] . Subsequently, Bianco et al. [17] coined the term 'trifecta outcome' to identify patients who were continent, potent, and free of PSA progression after surgery. Specifically, the authors reported that 60% of 758 patients undergoing radical retropubic prostatectomy achieved trifecta outcomes 2 yr after surgery. In an updated publication from the same group, a trifecta rate of 62% at 4 yr after surgery was reported [3] . Similarly, Shikanov et al. [18] showed overall trifecta rates of 71% at 12 mo after surgery when applying subjective continence and potency definitions. Obviously, the trifecta rate after such a short postoperative follow-up clearly does not reflect actual cancer control, as the risk of BCR clearly persists even beyond 5 yr after radical prostatectomy and hence does not represent patient satisfaction [19] .
Another shortcoming of trifecta outcomes regards postoperative complications. Patients who experience surgical complications, which can potentially affect postoperative satisfaction (e.g. rectal injury), may still achieve trifecta. Recently, Novara et al. [20] reported their trifecta rates of 57% in 242 consecutive robot-assisted LRPs with a minimum 12-mo follow-up. However, they reported postoperative complication rates as high as 21.6% in a similar cohort of patients. Specially, 3% (12 of 405) of the patients had a major complication (grade III and IV on Clavien grading), including 11 patients who required reoperation [21] . Thus, although encouraging trifecta rates were reported, these results may not reflect true patient-satisfaction rates.
Keeping the limitations of trifecta in mind, Patel et al. [6] recently proposed a more comprehensive method of outcomes analysis following radical prostatectomy, called the 'pentafecta' , which adds perioperative complications and PSM rates to the major outcomes currently reported as the trifecta rates. They evaluated 332 consecutive patients who were preoperatively potent, continent, underwent bilateral nerve sparing robotassisted LRP and showed 70.8% achieved the pentafecta at 12 months. On multivariable analysis, patient age (P=0.009) was the only factor independently associated with the pentafecta. However, to the best of our knowledge, prospective studies reporting intermediate-and long-term pentafecta outcomes after LRP are still lacking.
The overall trifecta rate in our cohort, at 60 mo, was 79.4%. When combining the trifecta outcomes with PSMs and complications, a successful outcome was achieved in 72.9% of the patients (pentafecta rate). The most common reason for failure to reach the pentafecta in an individual outcome was impotence (24.1%). We therefore hypothesize that the 6.5% difference between the trifecta and pentafecta rates in the present study could represent those patients who had a suboptimal outcome and potentially are not fully satisfied with LRP.
In the present study, we found that patient age at surgery, BMI, pathological T stage, and prostate volume were significantly associated with the pentafecta rates on univariable analysis. However, on multivariable analysis, only patient age and pathological T stage were independent predictors of pentafecta rates. Our results are not surprising because pathologic stage is regarded as one the most important predictors for PSMs and BCR after radical prostatectomy. Menon et al. [22] recently analyzed long-term oncologic outcomes in a series of 1384 consecutive LRPs and found, on multivariable analysis, the strongest predictors of BCR were pathologic stage and specimen Gleason grade. With regard to the correlation between patient age and functional outcomes after radical prostatectomy, Mendiola et al. [23] evaluated age-stratified functional outcomes in 338 consecutive LRPs and showed that younger men achieved subjective continence and potency significantly earlier than older men. Similarly, Rogers et al. [24] assessed potency and continence rates with self-administered questionnaires in 369 patients who underwent LRP and found younger men had higher continence and potency rates at 1 yr after LRP when compared with older men, suggesting the clear association between patient age with functional outcome.
The major strengths of our present study include the use of validated questionnaires to evaluate both urinary continence and potency serially, and intermediate and long-term followup after surgery. Furthermore, all LRPs were performed by one single surgeon, using the same surgical technique. On the whole, these results could be useful for patient counseling on the intermediate-and long-term pentafecta outcomes after LRP for prostate cancer. One of the limitations of the study is the number of evaluated patients, which was not particularly large. Consequently, further studies applying the proposed pentafecta algorithm in larger patient populations are needed to validate the current observations. Another relevant limitation is that the pentafecta system is represented by its application only in preoperatively continent and potent patients who receive bilateral nerve-sparing radical prostatectomy. Recently, Ficarra et al. [25] described a novel SCP (Survival, Continence, and Potency classification) system that they proposed could offer the opportunity to appropriately classify all patients who undergo radical prostatectomy according to the oncologic and functional outcomes of relevance to them on an individual basis. However, as far as we know, no validation studies of the novel system, retrospectively or prospectively, to investigate its utility in reporting outcomes in different radical prostatectomy populations are available.
In summary, for the first time, we evaluated prospectively pentafecta outcomes at 5 years after LRP using validated questionnaires to assess functional outcomes. Patient age at surgery and pathological T stage were independently found to be associated with pentafecta rates. This approach may be beneficial and could be used when counseling patients with clinically localized prostate cancer.
